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(57) Abstract: This invention relates to a portable medi- 
cal device for communication of medical data information 
comprising a medical device part comprising a first proces- 
sor and first storage means, and means for executing one 
or more medical related functions, a communication device 
part comprising a second processor, second storage means, 
and communication means, where the medical device part 
and the communication device part is connected allowing 
for exchange of data information according to a predeter- 
mined protocol, where the exchange of communication is 
under the control of the medical device part and where the 
functionalities of each device part otherwise is separated. 
Additionally, the invention relates to a method of communi- 
cation of medical data information. 
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1 

Portable device and method of communicating medical data 
information. 

The present invention relates to a portable medical 
5 device for coitununication of medical data information. 

The present invention also relates to a method of 
communication of medical data information by a portable 
medical device. 

10 

Product and software validation for medical products are 
troublesome, delays a product's time-to-market, time- 
consuming, complicates revision tasks, and is expensive. 

15 Rapid development in the field of communication requires 
for frequent updates of communication soft-, hard- and/or 
firmware in a medical device. As a result medical product 
and software validation is required for a medical device 
with updated communication means even though no changes 

20 have been made to the medical application "^^parf of the 
device . 

An object of the present invention is to provide a device 
that avoids the need for further medical product and 
2 5 software validation when the communication part of a 
medical device is changed, updated, revised etc. 

Another object is to clearly separate the critical 
medical application functionalities from the complex 
30 communication software, hardware and/or firmware in order 
to obtain maximum safety and reliability of the critical 
medical application . 
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These objects among others are achieved by a device of 
the aforementioned kind that comprises 

• a medical device part 

o comprising a first processor and first storage 
5 means, and 

o means for executing one or more medical related 
functions, 

• a communication device part 

o comprising a second processor, second storage 
10 means, and 

o communication means, 
where the medical device part and the communication 
device part is connected allowing for exchange of data 
information according to a predetermined protocol, the 
15 exchange of data information is under the control of the 
medical device part and where the functionalities of each 
device part otherwise is separated. 

Hereby, two physically and functionally separated 
20 parts/units are obtained where one part is a medical 
device part responsible for performing medically related 
actions, measurements, calculations, exchange of data 
with other medical devices, etc. and another part is a 
communication device part (just communication part in the 
25 following) responsible for receiving and transmitting 
information under the control of the medical device. The 
medical device part controls the communication so the 
communication part cannot interrupt or request service (s) 
from the medical device part, thereby ensuring maximum 
30 safety and reliability of the medical application (s) . 



In this way, when the parts (software, hardware, 
firmware, etc.) of the communication device needs to be 
upgraded, the integrity of the medical device part is 
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preserved and the need for any .further medical product 
and software validation is avoided thereby reducing time- 
to-market, expenses, etc, 

5 Furthermore, when changes to the medical device part 
hardware, software, and/or firmware are required then the 
scope of medical product and software validation can be 
restricted to the medical device part and need not 
involve the communication device part thereby simplifying 
10 revisions tasks, etc. 

According to a preferred embodiment, the predetermined 
protocol comprises the medical device part acting as a 
master and the communication device part acting as a 
15 slave where the exchange of information is done by the 
medical device part polling the communication device 
part • 

In this way, a simple protocol may handle and connect the 
2 0 two asynchronous systems/parts of the medical device in a 
very simple fashion and the communication part cannot 
interfere, interrupt and/or transmit data/information to 
the medical part without its permission. 

25 In one embodiment, the medical device part further 
comprises one or more of: 

• a user interface, 

• at least one medical transducer, 

• discrete and/or substantially continuously body 
30 fluid analysis means, 

• drug administration means, and 

• a short-range communication means for exchanging 
data information with at least another medical 
device • 
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In this way, relevant medical functions, like blood 
glucose/body fluid level measurement (s) , drug or insulin 
administration, may be integrated directly with the 
5 medical device, so that a user will always have a medical 
function ready at hand when using the medical device 
thereby avoiding the need for an extra medical device. 
Additionally, the medical device may act as a data 
collection/exchange device collecting/ exchanging data 
10 with other relevant medical devices using short-range 
communication . 

In one embodiment, the at least another medical device is 
selected from the group of: 

• a drug administration device, 

• a body fluid analyser, 

• an insulin administration device, 

• a blood glucose monitor (BGM) , 

• a continuous blood glucose monitor (CGM) 

• an inhaler, 

• a tablet dispenser, 

• a lipid monitor, 

• a pulse monitor, 

• a lancet device, 

• a storage container, 

• a balance, 

• and any other apparatus adapted to measure at least 
one physiological parameter. 

30 In one embodiment, the device further comprises a power 
supply supplying the coiximunication device part with power 
where the power supply may be turned on and off under the 
control of the medical device part. 



15 



20 



25 
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5 

In this way, power usage may be saved/minimized by 
turning the communication part off when it is not used 
which is especially important for portable devices 
usually having a limited power supply. 

5 

In one embodiment, the communication means is adapted to 
communicate according to the Bluetooth protocol. 

Hereby, a very simple way of connecting to other devices 
10 and/or networks are obtained. 

In one embodiment, the communication means are adapted to 
communicate information according to one or more of: 

• Radio frequency (RF) communication, 
15 • Infrared (IR) communication, 

• HTTP (Hyper Text Transmission Protocol), 

• SHTTP (Secure Hyper Text Transmission Protocol) , 

• TCP/IP (Transmission Control Protocol/Internet 
Protocol) , 

20 • PPP (Point-to-Point) , 

• SSL (Secure Socket Layer) , 

• TLS (Transport Layer Security) , and 

• IrDA, 

25 In one embodiment, the communication means are adapted to 
communicate with a wireless access point/a mobile 
terminal where the access point/the terminal is adapted 
to communicate according to one or more of: 

• GSM (Global System for Mobile communication) , 
3 0 • GPRS (General Packet Radio System) , and 

• UMTS (Universal Mobile Telephone System) , 
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6 

In this way, a great level of mobility is assured for the 
user of the medical device as well as being able to 
transmit relevant data information ♦ 

5 In one embodiment, the communication device part is 
adapted to exchange data information with a central 
server via a wireless network access point. 

The invention also relates to a system for supplying data 
10 from a portable medical device to a third party, where 
the system is adapted to 

• automatically transmit data information from a 
portable medical device to a central server for 
storage in at least one database, 

15 • process said data information, in order to derive 

additional information, and 

• automatically transmit at least a part of the 
additional information to a predetermined third 
party. 

20 

In this way, a relative/relatives may obtain an ease at 
mind since they know that they will receive information 
if anything is wrong or may be potentially dangerous or 
they simply is automatically updated on the user's 
25 current situation. This is especially useful for 
relatives of elderly people, children, etc, using a 
medical device. A medical professional may also receive 
relevant information in this manner. 

30 In one embodiment, the processing is done at said server 
and/or at said medical device. 



In one embodiment, the data information comprises 
information representing one or more of: 
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10 



15 



at least one blood glucose value, 

at least one value representing a body fluid level, 

at least one physiological parameter, 

amount and/or type of administered medication, 

amount and/or type of administered insulin, 

a trend of a glucose or body fluid level, 

a prediction of a glucose or body fluid level, 

times tamp in- or excluding date, 

amount of food, 

measurement of physical activity, 
notification of appointment, 
inventory logistics, and 
body characteristics, 
warnings, and 
symptoms • 



20 



In one embodiment, the system is adapted to transmit data 
information from a portable medical device to a central 
server according to the Bluetooth protocol using a 
wireless access point connected via a network to the 
central server. 



25 



In one embodiment, the third parties are one or more of: 

• at least one relative, 

• at least one parent, and 

• at least one medical professional. 



30 



In one embodiment, the system is further adapted to 

• exchange information between the portable medical 
device and another medical device in order to 
retrieve relevant data information. 
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The invention also relates to a system for collecting 
data information from a number of portable devices where 
the system is adapted to: 

• generate data information in a portable device, the 
5 data information relating to a clinical trial of a 

medical device and/or medical product, 

• automatically sending the data information from the 
portable device to a central server for storage in a 
database, 

10 • process said data information. 

In this way, relevant information may then be 
automatically transmitted directly to a relevant server 
for high-quality data storage and collection since the 

15 actual obtained data is obtained directly from the 
user/patient and transmitted e,g, for further processing* 
This may reduce the cost and the time-to-market of a new 
product since the data collection from many medical 
devices taking part in the medical trial may be 

20 automated. Additionally, the need for hand-written logs 
of the participants of the trial is avoided thereby 
eliminating possible typos and avoiding the need for 
manually inputting/scanning the logs into a system for 
storage and processing, 

25 

The invention also relates to a method of communication 
of medical data information between a medical device part 
o comprising a first processor and first storage 
means, and 

30 o means for executing one or more medical related 

functions, 
and a communication device part 

o comprising a second processor, second storage 
means, and 
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o communication means, 
where the medical device part and the communication 
device part exchanges data information according to a 
predetermined protocol, the exchange of data information 
5 is under the control of the medical device part and where 
the functionalities of each device part otherwise is 
separated. 

In one embodiment, the predetermined protocol comprises 
10 the medical device part acting as a master and the 
communication device part acting as a slave where the 
exchange of information is done by the medical device 
part polling the communication device part. 

15 In one embodiment, the medical device part further 
comprises one or more of: 

• a user interface, 

• at least one medical transducer, 

• discrete and/or substantially continuously body 
20 fluid analysis means, 

• drug administration means, and 

• a short-range communication means for exchanging 
data information with at least another medical 
device . 

25 

In one embodiment, the at least another medical device is 
selected from the group of: 

• a drug administration device, 

• a body fluid analyser, 

30 • an insulin administration device, 

• a blood glucose monitor (BGM) , 

• a continuous blood glucose monitor (CGM) , 

• an inhaler, 

• a tablet dispenser. 
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a lipid monitor, 
a pulse monitor, 
a lancet device, 
a storage container, 
a balance, 

and any other apparatus adapted to measure at least 
one physiological parameter. 



In one embodiment, the method further comprises 
10 controlling a power supply by the medical device part, 
where the power supply supplies the communication device 
part with power. 

In one embodiment, said communication means communicates 
15 according to the Bluetooth protocol. 



In one embodiment, said communication means communicates 
information according to one or more of: 

• Radio frequency (RF) communication, 
20 • Infrared (IR) communication, 

• HTTP (Hyper Text Transmission Protocol) , 

• SHTTP (Secure Hyper Text Transmission Protocol) , 

• TCP/IP (Transmission Control Protocol/Internet 
Protocol) , 

25 • PPP (Point-to-Point) , 

• SSL (Secure Socket Layer) , 

• TLS (Transport Layer Security) , and 

• IrDA, 



30 In one embodiment, said communication means communicates 
with a wireless access point/a mobile terminal where the 
access point/the terminal communicates according to one 
or more of : 

• GSM (Global System for Mobile communication) , 
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• GPRS (General Packet Radio System) , and 

• UMTS (Universal Mobile Telephone System) • 

In one embodiment, the communication device part 
5 exchanges data information with a central server via a 
wireless network access point* 

The invention also relates to a method of supplying data 
from a portable medical device to a third party, the 
10 method comprising the steps of: 

• automatically transmitting data information from a 
portable medical device to a central server for 
storage in at least one database, 

• processing said data information, in order to derive 
15 additional information, and 

• automatically transmitting at least a part of the 
additional information to a predetermined third 
party . 

20 In one embodiment, said processing is done at said server 
and/or at said medical device. 

In one embodiment, said data information comprises 
information representing one or more of: 
25 • at least one blood glucose value, 

• at least one value representing a body fluid level, 

• at least one physiological parameter, 

• amount and/or type of administered medication, * 

• amount and/or type of administered insulin, 
30 •a trend of a glucose or body fluid level, 

• a prediction of a glucose or body fluid level, 

• times tamp in- or excluding date, 

• amount of food, 

• measurement of physical activity. 
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• notification of appointment, 

• inventory logistics, and 

• body characteristics, 

• warnings, and 
5 • symptoms • 

In one embodiment, said step of transmitting data 
information from a portable medical device to a central 
server is done by transmitting said data information 
10 according to the Bluetooth protocol using a wireless 
access point connected via a network to the central 
server . 

In one embodiment, said third parties are one or more of: 
15 • at least one relative, 

• at least one parent, and 

• at least one medical professional. 

In one embodiment, said method further comprises the step 
20 of: 

• communicating between the portable medical device 
and another medical device in order to retrieve 
relevant data information, 

25 Finally, the invention also relates to a method of 
collecting data information from a number of portable 
devices, the method comprising the steps of: 

• generating data information in a portable device, 
the data information relating to a clinical trial of 

3 0 a predetermined medical product and/or device, 

• automatically sending the data information from the 
portable device to a central server for storage in a 
database, 

• processing said data information. 
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The method and embodiments thereof correspond to the 
device and embodiments thereof and have the same 
advantages for the same reasons, and therefore will not 
5 be described again. 

The present invention will now be described more fully 
with reference to the drawings, in which 

10 Figure 1 shows a schematic block diagram of a medical 
device according to the present inventions- 
Figure 2 shows a more detailed schematic block diagram of 
a medical device comprising a Bluetooth communication 

15 device part; 

Figure 3 illustrates the communication between a medical 
device part and a Bluetooth communication device part; 

20 Figure 4a and 4b illustrates examples of the 
communication between a medical device and other devices 
according to the present invention; 

Figure 5 illustrates the communication between a 
25 Bluetooth communication device part and a central 
Internet server; 

Figure 6a illustrates the short-range communication 
between a medical device according to the present 
3 0 invention and other medical devices; 

Figure 6b illustrates communication between a medical 
device according to the present invention and other 
medical devices; 
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Figures 7a - 7c illustrate examples of various 
embodiments of the short-range communication means, 

5 Figure 1 shows a schematic block diagram of a medical 
device according to the present invention. Shown is a 
medical device (100) comprising an integrated medical 
device part (101) (denoted medical part in the following) 
and an integrated communication device part (102) 
10 (denoted communication part in the following) . 

The medical part (101) comprises one or more first 
microprocessors/processing means (104) , a first 
storage/storage means/memory means (103) , and means for 
15 providing/performing medical related functionalities 
(105) like medically related actions, measurements, 
calculations, etc. 

The means for providing medical functionalities (106) may 
20 e.g. comprise one or more of body fluid analyser means, 
drug administration means, and/or short-range 
communication means for communicating with at least 
another medical device and may operate under the control 
of a separate processor (not shown) , again being 
25 controlled by the first processor (104), or under the 
control of the first processor (104) directly. 

The communication part (102) comprises one or more second 

microprocessors/processing means (104'), a second 

30 storage/storage means/memory means (103'), and 

communication means (105) for communicating with and/or 
via other devices. 



wo 03/015838 



PCT/DK02/00529 



15 



The medical part (101) and the communication part (102) 
are connected allowing for exchange of date between them 
via a physical interface (like a simple electrical 
connection) where the exchange of data happens according 
5 to an interface layer (107) located in and under the 
control of the processor (104) • The interface layer (107) 
comprises a suitable protocol and is under the complete 
control of the processor (104) of the medical part (101) . 
A suitable protocol may e.g. be a protocol where the 

10 medical part (101) operates as a master and the 
communication part (102) operates as a slave as indicated 
by the one-way arrow (109) (even though exchange of 
information is allowed in both directions) • In this way^ 
two physically and functionally separated parts/units 

15 (101; 102) are obtained as indicated by the line (108) 
where a medical part (101) is responsible for performing 
medically related actions, measurements, calculations, 
etc. and another part (102) is a communication part 
responsible for receiving and transmitting information 

20 under the control of the medical device. Hereby, the 
critical medical application functionalities is clearly 
separated from the complex communication software, 
hardware and/or firmware giving maximum safety and 
reliability of the critical medical application. 

25 

Preferably, the medical device (100) further comprises a 
user interface (not shown) for receiving and/or 
presenting information from/to a user of the medical 
device (100) . The user interface preferably comprises 
3 0 input means like buttons, scroll-wheels or the like and 
output means like a display or combined input-output 
means like a touch sensitive display like already known 
in the art. 
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The first and second storage/memory means (103; 103') may 
e,g, be a non- volatile memory, a volatile memory or a 
combination of both. Examples are flash memory, RAM, ROM, 
EEPROM, magnetic and/or optic storage means, etc. 

5 

The first (104) and second (104M processing 
means/processors may comprise one or more general or 
special purpose micro-processors or a mix hereof. 

10 The communication means (105) preferably communicates 
according to the Bluetooth standard/protocol , 
Alternatively, communication via RF, IR, a wire/cable is 
used according to a suitable protocol. 

15 Figure 2 shows a more detailed schematic block diagram of 
a medical device comprising a Bluetooth communication 
part. Shown is a medical part (101) and a communication 
part (102) corresponding to the one shown in Figure 1. 

20 The communication part (102) comprises a Bluetooth 
communication core and is adapted to communicate with 
external devices according to the well-known Bluetooth 
protocol. The Bluetooth core/the Bluetooth protocol stack 
comprises an Interface Layer interfacing with the medical 

25 part (101) . The Interface Layer comprises in one 
embodiment an XML Glue-layer for generating, providing, 
handling, etc. XML scripts thereby allowing for a 
receiver to handle/execute these scripts directly. The 
protocol stack of the communication part (102) also 

30 comprises the TCP/IP (Transmission Control 

Protocol/Internet Protocol) and PPP (Point-to-Point 
Protocol) protocols connected to the Interface Layer via 
the XML Glue-layer. An RFComm (a serial emulation 
protocol) manager is connected to the TCP/IP/PPP protocol 
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manager. The Bluetooth. Core also comprises a Service 
Discovery Protocol (SDP) manager that is responsible to 
determine which services are available from Bluetooth 
enabled service servers like a PC or a mobile telephone 
5 offering services like Internet and/or Network 
connection, etc. or other types of services- The SDP 
manager is also connected to the Interface Layer. Both 
the SDP and the RFComm manager are connected to a L2CAP 
(Logical Link Control and Adaption Protocol) manager 

10 (responsible for channel establishment) that is connected 
to a Link Manager (LM) (responsible for link 
establishment) . The Bluetooth Core also comprises a 
Baseband and a Bluetooth Radio specification responsible 
for the radio communication according to the Bluetooth 

15 specification. Information regarding the Bluetooth 
protocol may e.g. be obtained at www.bluetooth.com 
incorporated herein by reference. 

The communication steps between the medical device part 
20 (101) and a communication part (102) using Bluetooth are 
explained in greater detail in connection with Figure 3. 



The medical part (101) comprises a user interface for 
receiving and/or presenting information from/to a user of 

25 the medical device in the form of input means (202) like 
buttons, scroll-wheels, etc. and output means like a 
display (201) or combined input-output means like a touch 
sensitive display as signified by the double arrow in 
parenthesis. The medical part (101) also comprises a 

30 memory (103) for storing software, firmware, relevant 
data/information, etc. The medical part also comprises a 
real-time clock (RTS) (110) for enabling time- and date- 
stamps of generated/provided information like time- 
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stamping a glucose/body fluid level measurement, a 
drug/insulin administration, etc. 

Furthermore, the medical part (103) comprises one or more 
5 medical function (s) (106) like described in connection 
with Figure 1, In this particular embodiment the medical 
device part (101) comprises an integrated medical 
transducer or a medical potentiostat like a body fluid 
analyser or more particularly a BGM (blood glucose 

10 monitor) , either a continuous (CGM) or a discreet 
monitor. An additional medical function in this 
particular embodiment is (e.g. very) short-range 
communication means (105') so that the medical device 
part (101) may communicate with another medical device 

15 (405), like a drug administration unit, an insulin pen, 
an insulin doser, an inhaler, tablet dispenser, etc., in 
a very simple manner thereby allowing exchange of 
relevant information/data like type and amount/dose of 
administered medication and a corresponding time/date- 

2 0 stamps. The information may e.g. be generated during use 
of the other medical device (s) and stored there until 
transferred to the medical part (101) . These short-range 
communication means may e.g. be optically communication 
means like a Infrared transmitter/receiver pair (106') 

25 where communication is initiated automatically when the 
additional medical device is docked with or fitted to the 
medical communication device (100) or simply is in close 
proximity. Alternative short-range communications means 
are inductive or electronic communications means that are 

30 explained in greater detail in connection with Figures 7a 
- 7c. 

Alternatively, the communication part (102) may be used 
to exchange information with other medical devices (405) 
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thereby avoiding the need for short-range communications 
means (106' ), however the short-range communications 
means (106') would typically require less power and 
allows for simple, easy and transparent, for the user, 
5 (if communication is initiated when docking the device) 
exchange of information • 

The medical device part (101) and communication part 
(102) are separated like described' before and signified 
10 by the line (108) and connected allowing only for 
exchange of data under the strict control (as signified 
by the one-way arrow (109) ) of the medical device part 
(101) , 

15 The medical device preferably also comprises a power 
supply (203) to the communication part (102) that is 
controlled by the medical device part (101) . In this way, 
the communication part (102) may be turned off in order 
to conserve power, 

20 

Figure 3 illustrates the communication between a medical 
part and a Bluetooth communication part. Shown are the 
communication steps between the medical device part (101) 
and the communication device part (102). 

25 

The medical device part (101) comprises an application 
layer, a Medicom Layer (corresponds to (106) in Figs. 1 
and 2) and an Interface Layer (corresponds to (107) in 
Fig. 1) . The medical device part (101) comprises the 
3 0 Bluetooth core shown and described in connection with 
Figure 2 . 

Communication may e.g. be initiated either on user 
request, request by a medical application in the medical 
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device part (101) (e.g. on the basis of an obtained 
measurement from an integrated medical transducer) , an 
internal request by the medical device (100), by docking 
another medical device with the medical device (100) 
5 and/or using short-range communication means (106' ) with 
an additional medical device like a doser, a CGM, 
inhaler, a BGM, etc. 

When a request for Bluetooth communication via the 

10 communication device part (102) is generated, the medical 
part (101) generates a Bluetooth power-up by activating 
the power supply (2 03 in Figure 2) if the communication 
part (102) is not already powered. Then a request for a 
Bluetooth link to a relevant information receiver is sent 

15 to the communication part (102) . The communication part 
(102) establishes a suitable link and returns an 
acknowledgement after which the actual 

communication/transmission of data may begin. If no 
establishment of a communication link is possible or 

20 communication is impossible for another reason, the 
relevant information is kept and may be tried transmitted 
at another time, e.g. when the user uses the medical 
device (100) the next time. Preferably, the communication 
part (102) is switched off when it is determined that no 

25 communication is currently possible in order to conserve 
power usage. A warning may be presented to the user 
specifying that communication was not possible, but 
preferably the communication takes place without the 
user's specific knowledge and a warning may e.g. only be 

30 presented to the user if no data communication was 
possible after a given number of tries or within a given 
period of time dependent on the actual application of the 
medical device (100) . 
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After a Bluetooth link is successfully established, a 
first frame comprising an amount of data/information is 
sent to the communication part (102) where the frame is 
transmitted via the Bluetooth radio transmitter. The 
5 communication part (102) reports when the information has 
been transmitted, i.e. when a frame buffer is empty. The 
steps ^send frame' and ^report empty buffer' 
repeats/loops until the complete amount of information 
has been sent, i.e. N frames of information has been 

10 transmitted via Bluetooth radio communication. After the 
medical part (101) receives a 'frame buffer empty' and no 
further information has to be sent, the medical part 
(101) may send a request for receipt of the Bluetooth 
communication from the communication part (102) . The 

15 communication part (102) returns a receipt of the 
Bluetooth communication with the relevant information 
receiver to the medical device part (101), which then 
executes a power-down of the communication part (102) in 
order to conserve power if no additional information is 

2 0 to be exchanged. 

The communication between the communication part (102) 
and a relevant information receiver is explained in 
connection with Figures 4a, 4b and 5. 

25 

Figure 4a and 4b illustrates examples of the 
communication between a medical device and other devices 
according to the present invention. 

30 Figure 4a illustrates communication between a medical 
device (100) and a mobile communications terminal (402) 
belonging to a relevant third party via a mobile 
communications terminal/a wireless access point (401) , 
belonging to a user of the medical device (100), to a 
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network/ the Internet. The medical device (100) preferably 
communicates with the user terminal (401) according to 
the Bluetooth protocol like described in connection with 
Figures 2 and 3, thereby establishing a Bluetooth 
5 communications link between the communication device part 
of the medical device (100) and the user's terminal 
(401) • Alternatively, the communication between the 
medical device (100) and the user's terminal (401) may be 
done via IR communications means, a cable connecting 
10 them, other radio frequency (RF) communications means, 
etc • 

When the Bluetooth communications link is established 
information may be transmitted to a terminal (402) of a 

15 relevant third party using a GSM (Global System for 
Mobile communication) , UMTS (Universal Mobile Telephone 
System) and/or GPRS (General Packet Radio System) 
communication network or another wireless communication 
network, so that relevant information may be exchanged 

20 between the user's terminal (401) (and thereby the 
medical device (100)) and the terminal (402), The 
information may e.g. be exchanged between the terminal 
(401) and the terminal (402) using SMS (Short Message 
Service) or e-mail as a carrier (e.g. sending SMS 

25 messages/e-mails alternating in both or in one direction 
only) or alternatively, a two-way data communication 
between the terminals (401; 402) ♦ 

A relevant third party may e.g. be a medical 
30 professional, a care-team, etc. and/or a relative of the 
user. 

In this way, a medical professional may, e.g. 
automatically, receive status reports of the user at a 
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regular time interval or when dangerous or potentially 
dangerous situation occurs or is about to occur, e*g, 
when a critical body fluid/blood glucose level being 
outside a predetermined interval has been determined 
5 and/or estimated (for a future time) by the medical 
device (100) • Additionally, the professional may send 
relevant information, like an updated medical regime 
and/or target body fluid/blood glucose level interval, 
suggested action for a given situation (e.g, administer X 

10 amounts of type Y medication) e^g, in response to 
information/data received from the user^s terminal 
(401) /the medical device (100). This enables a very close 
and precise monitoring of the user since data/information 
may be transmitted to a professional regularly in an easy 

15 and transparent manner and the data/information may be 
obtained directly by the medical device (100) and/or 
other devices (BGM, CGM, insulin doser, drug 
administration device, body fluid monitor, etc.) in 
communication and/or integrated with the medical device 

20 (100) . 

A medical professional may also determine when the user 
has to be called in for a consultation, check-up, etc. 
based on actual received information instead of having 
25 regular consultations. In this way, a user only needs to 
attend a consultation when there is an actual need. 
Additionally, the professional is better prepared since 
the relevant information is available to him in advance 
of an consultation. 

30 

Another application of the present invention is that one 
or more relatives of the user of the medical device (100) 
automatically may receive a status report or information 
from the medical device (100) via the terminal (401) 
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regarding how the user's situation is and/or going to be 
in the near future. The transmitted information may e.g. 
contain time/date^ type and/or amount of administered 
medication, time/date and value of performed 
5 measurement (s) , compliance with a medical regime, etc. or 
simply just a status e.g. ^Status is ok', ^possible 
problem(s)', ^Serious problems', follows the medical 

regime fully' , 'X has a BGL within the target range' , 
etc. 

10 

In this way, a relative/relatives obtains an easy at mind 
since they know that they will receive information if 
anything is wrong or may be potentially dangerous or they 
simply is automatically updated on the user's current 
15 situation. This is especially useful for relatives of 
elderly people, children, etc. using a medical device 
(100) . 

The medical device (100) may also receive and/or transmit 
2 0 relevant data information with one or more external 
medical related devices (405) as described later in 
greater detail in connection with Figures 6a and 5b. 

Figure 4b illustrates communication between a medical 
25 device (100) and a database server (403) . The 
communication between the medical device (100) and the 
terminal (401) is like described in connection with 
Figure 4a. Information/data received from the medical 
device (100) is transmitted by the terminal (401) to a 
30 server (403) preferably using the TCP/IP and PPP 
protocols and GPRS for high-speed data communication. 
Alternatively, a GSM or a UMTS network may be used. The 
server (403) may e.g. be an Internet database server. The 
server (403) receives the relevant information and stores 
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it and determines what is to happen with the information 
e.g. where it/a copy is to be transmitted and/or stored, 
if and how it is to be processed, etc. 

5 The server (403) may transmit the information to a number 
of mobile terminals (403) and/or computers (404) e.g. as 
an SMS message, an e-mail and/or in a suitable data 
format. Additionally, a computer (404) and/or a terminal 
(402) may also connect to the server (403) using standard 

10 browser software or WAP (Wireless application Protocol) 
in order to access, retrieve, etc, the relevant stored 
information, preferably, after specifying a valid 
password and user-name. In this way, either a client, a 
relative to a user and/or a medical professional may 

15 obtain easy access to the stored historical medical data 
and/or derivations (e.g. processed) thereof. 

The secure socket layer (SSL) /transport layer security 
(TLS) may also be used by the communication devices in 

20 this system (one or more of terminal (401), terminal 
(402), the medical device (100), the server (403), the 
computer (404) ) in order to enhance the security of the 
information. Bluetooth incorporates the possibility of 
using built-in security by finding devices, pairing 

25 devices, authentication, and encryption thereby enhancing 
the security between the medical device (100) and the 
terminal (401) , 

Applications of the embodiment shown in Figure 4b 
30 corresponds to the applications described above in 
connection with Figure 4a. 

Yet another application of the present invention is that 
it may be used in connection of a clinical trial of a new 
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device, new drug administration device) . Data collected 
by the medical device (100) and other related medical 
devices (405) may then be automatically transmitted 
5 directly to the relevant database server (403) for high- 
quality data storage and collection since the actual 
obtained data is obtained directly from the user/patient 
and transmitted e.g. for further processing. This may 
reduce the cost and the time-to-market of a new product 

10 since the data collection from many medical devices 
taking part in the medical trial may be automated. 
Additionally, the need for hand-written logs of the 
participants of the trial is avoided thereby eliminating 
possible typos and avoiding the need for manually 

15 inputting/scanning the logs into a system for storage and 
processing. 

Alternatively, the mobile terminal (401) and/or the 
mobile terminal (402) may be an electronic device like a 

20 laptop,, a PC, a PDA, etc. equipped with communication 
and/or a gateway (e.g. integrated, a network interface 
card (NIC), modem, etc.) to the Internet, a cellular 
network like a GSM, GPRS, UMTS network, etc. or another 
kind of communications network. The communication between 

25 the device (401) and the medical device (100) may e.g. be 
done via/according to the Bluetooth protocol or another 
RF communication protocol, IrDA (Inrared Data 
Association) protocols, a cable connection, etc. 

30 One example of the use of the medical device (100) 
according to the present invention will be illustrated by 
the following use-case that describes a typical for a 
diabetic user equipped with a medical device (100) 
according to the invention. 
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At 7 . 0 0 > The user gets out of bed and takes his cap unit 
with integrated BGM/medical device (100) and measures the 
5 glucose content of his blood. 

The medical device (100) records this event with a time 
stamp and saves it in the memory/an electronic log book. 
Then the medical device (100) searches for a wireless 
10 access point (401) to the Internet^ and if found, non- 
replicated data are transferred from the electronic log 
book to a server. 

The user then decides to take x units of actrapid (making 
15 ready for his breakfast) , he takes an insulin 
doser/insulin administration device (405) which he has 
already dedicated to be his actrapid doser and injects x 
units of actrapid. After the injection the actrapid doser 
(405) is placed in, docked with, brought in short-range 
2 0 communication range with, etc. the cap unit/medical 
device (100) . 

The doser (405) will now make contact to the cap/medical 
device (100) e.g. by means of an IR diode and an IR 
25 transistor to transfer dose size, insulin type, relative 
time stamp and doser status to the cap. 

The cap/medical device (100) transfers setup data, if 
any, to the doser (405) . The cap can now calculate the 
30 absolute time of this event and transfers it to the 
electronic log book. 



The medical device (100) now searches for a wireless 
access point (401) to the Internet, and if found, non- 
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replicated data are transferred from the electronic log 
book to a server (403) • 

At 8,00 . The user has his breakfast, 

5 

At 9,00 . The user arrives at his job, he decides 
(optionally the medical device (100) reminds him) to make 
a control measurement of the glucose content of his 
blood, 

10 

The medical device (100) records this event with a time 
stamp and saves it in the electronic log-book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if found, non-replicated 
15 data are transferred from the electronic log-book to a 
server (403) , 

At 12.00 . The user decides to measure the glucose content 
of his blood again, 

20 

The medical device (100) records this event with a time 
stamp and saves it in the electronic log-book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if such an access point 
25 is found, non-replicated data are transferred from the 
electronic log-book to a server (403) , 

He now decides to take x units of actrapid (making ready 
for his lunch) . After the injection he places his 
30 actrapid doser in the cap/medical device (100) . 

The doser (405) will now make contact to the cap/medical 
device (100) by means of an IR diode and an IR transistor 
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to transfer dose size, insulin type, relative time stamp 
and doser status to the cap unit/medical device (100) . 

The cap/medical device (100) transfers setup data, if 
5 any, to the doser (405) . The cap/medical device (100) can 
now calculate the absolute time of this event and 
transfers it to the electronic log-book. 

The medical device (100) then searches for a wireless 
10 access point (401) to the Internet, and if such a point 
is found, non-replicated data are transferred from the 
electronic log-book to a server (403) , 

At 12,30 . The user has lunch. 

15 

At 13.30 . The user decides (optionally the medical device 
(100) reminds him) to make a control measurement of the 
glucose content of his blood. 

2 0 The medical device (100) records this event with a time 
stamp and saves it in the electronic log book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if found, non-replicated 
data are transferred from the electronic log book to a 

25 server (403) , 

At 17.00 . The user decides to measure the glucose content 
of his blood again. 

30 The medical device (100) records this event with a time 
stamp and saves it in the electronic log book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if found, non-replicated 
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data are transferred from the electronic logbook to a 
server (403) • 

He now decides to take x units of actrapid (making ready 
5 for his dinner) • After the injection he places his 
actrapid doser (405) in the cap/medical device (100) • 

The doser (405) will now make contact to the cap/medical 
device (100) by means of an IR diode and an IR transistor 
10 to transfer dose size, insulin type, relative time stamp 
and doser status to the cap/medical device (100) • 

The cap/medical device (100) transfers setup data, if any 
to the doser (405) • The cap/medical device (100) can now 
15 calculate the absolute time of this event and transfers 
it to the electronic log book. 

The medical device (100) then searches for a wireless 
access point (401) to the Internet, and if is found, non- 
20 replicated data are transferred from the electronic log 
book to a server (403) • 

At 18.00 . The user has his dinner. 

25 At 19.00 . The user decides (optionally the medical device 
(100) reminds him) to make a control measurement of the 
glucose content of his blood. 

The medical device (100) records this event with a time 
30 stamp and saves it in the electronic log book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if found, non-replicated 
data are transferred from the electronic log book to a 
server (403) . 
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At 23.00 . The user decides to go to bed. He measures the 
glucose content of his blood. 

5 The medical device (100) records this event with a time 
stamp and saves it in the electronic log-book. The 
medical device (100) then searches for a wireless access 
point (401) to the Internet, and if such a point is 
found, non-replicated data are transferred from the 
10 electronic log-book to a server (403) . 

He now decides to take x units of insulatard (basic level 
for the night) . He takes another doser (405) which he has 
already dedicated to be his insulatard doser and injects 
15 X units of insulatard. After the injection he places his 
insulatard doser (405) in/brings within short-range 
communication range of the cap/medical device (100) . 

The doser (405) will now make contact to the cap/medical 
20 device (100) by means of an IR diode and an IR transistor 
to transfer dose size, insulin type, relative time stamp 
and doser status to the cap/medical device (100) . 

The cap/medical device (100) transfers setup data, if 
25 any. to the doser (405) . The cap/medical device (100) can 
now calculate the absolute time of this event and 
transfers it to the electronic log book. 

The medical device (100) then searches for a wireless 
3 0 access point (401) to the Internet, and if found, non- 
replicated data are transferred from the electronic log 
book to a server (403) . 
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The user possibly checks whether the medical device (100) 
contains non-replicated data, and if he finds that it is 
necessary to connect to his server^ he activates a user 
menu in the medical device (100), which will immediately 
5 try to make contact to the server (403) , 

The medical device (100) then searches for a wireless 
access point (401) to the Internet, and if such an access 
point (401) is found, non-replicated data are transferred 
10 from the electronic log-book to a server (403) • 

Figure 5 illustrates the communication between a 
Bluetooth communication device part and a central 
Internet server. Shown is a medical device (100) 

15 comprising a medical part (101) and a communication part 
(102) like described earlier. The communication part 
(102) comprises in this particular embodiment a Bluetooth 
coimaunication core. The two parts (101; 102) is connected 
via an Interface Layer of each part so that the critical 

20 software, etc. handling the medical related function (s) 
of the medical device (100) is clearly separated. The 
medical related function (s) of the medical device (100) 
is illustrated by an Application Layer. The Interface 
Layer (s) connects and handles the two asynchronous 

25 systems/parts (101; 102) using polling by the medical 
part (101), assigned as master, of the communication part 
(102), assigned as a slave. In this way, the 
communication part (102) may not interfere, interrupt 
and/or transmit data/information to the medical part 

30 (101) . 



A XML Medicom Layer in the medical part (101) is also 
shown and is responsible for retrieving data/information 
to be transmitted from the memory of the medical part 
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(101), calculate a check-s-om (e»g. CRC) of the 
information and format it into a suitable format e.g. a 
XML format where the information e.g. is formatted into a 
number of frames each comprising a number of fields. 

5 

An example of fields in a frame for a given format is: 



Name of Data 
field 


Length 
(chars) 


Description 


DevicelD 


10 


10 chars used for unique 
identification of the 
medical device. 


DeviceVer 


4 


4 chars used for definition 
of an actual XML- scheme 
used. 


DeviceTime 


12 


A times tamp (e.g. 
mmddyyhhmmss) . 


FrameCount 


10 


Indicates FRAME number. 


EventType 


12 


Indicates data type, etc. 
Note 1 


Event Time 


12 


A timestamp for a • given 
event (e.g. mmddyyhhmmss) . 


EventSize 


4 


Value for event (e.g. amount 
of administered medication 
or value for measured 
medical value . 


Checksum 


8 


A calculated check-sum value 
for the information 
contained in the frame . 



In one example/ embodiment events being communicated may 
10 be identified by: 
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Event_Type = INS-S-001 indicates an event where short- 
acting insulin of type 1 was administered. 
Event_Type = INS-S-XXX indicates an event where short- 
acting insulin of type ^xxx' was administered. 
5 Event_Type = INS-L-001 indicates an event where long- 
acting insulin of type 1 was administered. 

Event_Type = INS-L-YYY indicates an event where long- 
acting insulin of type 'yyy' was administered. 
Event_Type = INS -M- 001 indicates an event where mix- 
0 acting insulin of type 1 was administered. 

Event_Type = INS-M-ZZZ indicates an event where mix- 
acting insulin of type ^zzz' was administered, 
etc . 

5 Event_Type = BGM-mmol/1 indicates an event where a body 
fluid measurement/a blood glucose measurement (BGM) is 
done in mmol/1. 

Event_Type = BGM-mg/dl indicates an event where a body 
fluid measurement/a blood glucose measurement (BGM) is 
0 done in mg/dl, 
etc . 

Event_Type == BGM-mmol/l-k indicates an event where a 
calibration of a BGM/medical transducer is done in 
5 mmol/1. 

Event_Type == BGM-mg/dl-k indicates an event where a 
calibration of a BGM/medical transducer is done in mg/dl, 
etc. 

0 Event_Type=STRIPCODE indicates an event where a new 
strip-code, number identifier, bar-code, etc. for a given 
type of medication is inputted into the medical device 
(100) . 
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Each Event__Type has an associated value (if applicable) 
specifying the actual value associated with the reported 
event. The range and resolution depends on the given 
event, e.g. may the values for a given type of 
5 medication/insulin cover the values 0 - 999 units (UI) 
with a resolution of 1/10, a new strip-code may cover the 
values 0 - 999 with a resolution of 1, a calibration in 
mg/dl may cover 0 - 999 with a resolution of 1, a 
calibration in mmol/dl may cover 0-99 with a resolution 
10 of 1/10, a BGM/body fluid measurement event in mg/dl may 
cover 0 - 999 with a resolution of 1, a BGM/body fluid 
measurement event in mmol/dl may cover 0-99 with a 
resolution of 1, etc. 

15 The relevant information/ frames is exchanged with the 
Bluetooth core like described in connection with Figure 3 
and transmitted to a Bluetooth supporting communication 
device/a mobile terminal (401) according to the Bluetooth 
protocol . 

20 

The relevant information/ frames is sent via the mobile 
terminal (401) e.g. using GPRS, as described earlier, via 
a cell phone provider (502) and the Internet/a network 
(503) to a database server (403) . 

25 

Preferably, a firewall (501) is connected between the 
Internet/the network (503) and the database server (403) 
in order to enhance the security of the server (403) by 
prohibiting unauthorised communication. The server (403) 
3 0 may be accessed and may process, transmit and/or receive 
information like described earlier. 

Preferably, the server site also comprises a HTTP server 
connected between the firewall (501) and the database 



wo 03/015838 



PCT/DK02/00529 



36 

server (403) for handling requests from browsers 
according to the HTTP protocol. 

The communication between the medical device (100) and 
5 the database server (403) may use encryption of 
communication and the web site (comprising the server (s)) 
may be secured using HTTPS/SSL (or HTTPS/TLS) 
communication . 

10 The communication between the medical device (100) and 
the server (403) is preferably substantially a one-way 
communication (from the device to the server) (although 
necessary handshakes, receipts, etc, is transferred to 
the medical device (100) ) . If applicable, information, 

15 e.g. updated data/information, like recommended medical 
regimes, etc., is also transferred from the server (403) 
to the medical device (100) . 

Figure 6a illustrates the short-range communication 
20 between a medical device according to the present 
invention and other medical devices . Shown are a mobile 
medical device (100), two additional medical devices that 
in this particular example are two drug administration 
devices (405) containing different types of medication, 
25 e.g. fast- and slow-acting insulin, and a CGM/biosensor 
(601) like a glucose biosensor. 

The dosers (405) comprises input means e.g. a turning 
wheel (611) for adjusting, either electronically or 
30 manually, the level/amount of medication to be 
administered, activation/ input means (616) for initiating 
the administration of medication and a display (612) that 
shows the currently selected amount of medication to be 
administered with text, icons, graphic representations. 
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etc. The doser (405) preferably has processing means and 
storage facilities^ like a CPU and RAM, for processing 
and storing data, like the time, date and amount of 
medication of the last couple of administrations. This 
5 information can be shown in the display (612) e,g, on 
request . 

The doser (405) further comprises a cartridge (613) that 
contains the medication to be administered, and is fitted 
10 with a needle (614) through which the medication is 
administered. The doser (405) has a transparent window 
(615) so that the amount of medication left in the 
cartridge (613) can readily be identified. 

15 Cartridges (613) may contain different types of insulin, 
like fast and slow acting insulin, a mix-acting, etc., 
and the user may insert/exchange a cartridge (613) of a 
given type when needed and/or use multiple dosers (405) 
with different types of medication (e.g. fast-acting and 

20 slow-acting insulin) , 

The dosers (405) are also provided with short-range 
communications means (617) for receiving and transmitting 
information and data representations from and to other 

25 devices as will be described in the following. 
Alternatively, a doser (405) /an additional medical device 
(405) may be provided with wireless communications 
means/a wireless transceiver, as indicated by the arrow 
in parenthesis, instead or in combination with the short- 

30 range communications means (617) . 

The CGM (601) is a device that monitors/measures the 
blood glucose level/concentration of a user continuously 
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and comprises, in this erabodiment, a base unit and a 
glucose biosensor (603) . 

The CGM base unit is in this embodiment the medical 
5 device (100) or more specifically the medical device part 
(101) being in communication with the biosensor (603) . 
Alternatively, a separate CGM base unit may be provided 
that communicates with the medical device (100) • 

10 The glucose biosensor (603) is mounted on an adhesive 
(602) located on an appropriate part of the user^ s body 
like the stomach, upper arm, etc. and is located 
subcutaneous, i.e. in the external fat, in the user^s 
body. 

15 

The biosensor (603) preferably comprises a potentiostat 
where a fixed potential can be applied between two 
electrodes of the biosensor hereby measuring the current 
that the work electrode of the biosensor produces. The 
2 0 generated current is proportional to the glucose 
concentration in the blood of the user. 

The generated current is transmitted via a wire/cable or 
wireless communication means like IR transceivers, RF 

25 transceivers, etc. to the CGM base unit (100) for a 
translation/interpretation from a continuous signal into 
a representation for later processing. Preferably this 
translation is performed by a standard A/D converter with 
a sampling rate which at least is faster than the worst 

30 case change of the BGL so even the fastest change is 
^captured' by the CGM (601) /CGM base unit (100). A 
sampling rate may e.g. be once every couple of minutes. 
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Alternatively, the sampling takes place at the biosensor 
(601) and only the sampled values are transmitted to the 
CGM base unit (100) . 

5 The converted measurement/continuous values may be 
presented to the user via displaying means (606) like a 
LCD display, etc. 

The converted measurements are kept in a memory for later 
0 retrieval, analysis, and etc, so a detailed history log 
of sampled measurements may be obtained. This detailed 
history log may e.g. be used to predict a trend for the 
BGL of a user thereby enhancing the information value for 
the user. 

5 

In one embodiment the BGL measurement is converted into a 
corresponding amount of insulin needed to bring the user 
into compliance and displayed on the display (606) . 

0 The biosensor (603) is preferably calibrated on a regular 
basis, e.g. each day, by external calibration e.g. by a 
traditional blood glucose monitor (BGM) system, in order 
to ensure the best accuracy. Typically the biosensor 
(603) will have to be replaced after e.g. three days of 

5 use and be calibrated once each day. 

Alternatively, the CGM may be embodied by other invasive, 
semi-invasive or non-invasive systems. 

0 In a preferred embodiment, the medical device (100) is a 
protective cap unit comprising an integrated blood 
glucose monitor (BGM) , and one additional medical device 
(405) is an insulin administration device arranged so 
that they automatically transmit, via short-range 
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communications m.eans, relevant data information between 
them when the devices are mutually positioned in a 
suitable communication position, e,g. when the cap 
unit/the medical device (100) is fitted onto, docked 
5 with/onto, clicked-on, screwed-into, snapped-with, etc, 
with the additional medication device (405) . 

Alternatively, the additional medication device (405) may 
be another type of drug administration device like a pen, 
10 syringe, inhaler, tablet dispenser, etc, or in general 
any medication administration device. 

In this way, simplicity for the user is obtained, since 
the devices automatically store and exchange* data 
15 information as part of the normal use. 

The cap unit/medical device (100) can be fitted to an 
additional medication device (405) so that one single 
compact unit and protection of the additional medication 
20 device (405) is obtained. 

In this way, the user does not have to worry about 
collecting data information in a separate log-book and 
additionally, the data information may be collected in a 

25 single apparatus for further processing, transmission 
and/or use. In this way, a complete log-book is obtained 
in e.g. a single device, which may be used by the user 
with the help of the devices to obtain detailed 
information of trends, current and/or previous state (s), 

30 re-occurring events, e.g. that adverse effects relating 
to the self -treatment occur every Sunday by 
using/analysing for behavioural and/or measured 
physiological patterns. 
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The short-range communications means (617) is preferably 
an infrared (IR) communications means/transceiver 
providing IR communication of data information between 
the medical device (10 0) and the additional medication 
5 device (405) . 

Alternatively, the short-range communications means (617) 
is an inductive means i-e- comprising inductive coils or 
the like in each device, 

10 

As another alternative, the short-range communications 
(617) is a electrical communications means, i,e. a simple 
switch mechanism that may be used to transfer data 
information between devices. 

15 

The embodiments of the short-range communication means 
(617') are explained in greater detail in connection with 
Figures 7a - 7c. 

2 0 Additionally, the energy/power used for communication 
between the apparatuses is minimized and/or reduced since 
only (very) short-range communication needs to be used 
when the cap/medical device (100) is fitted on, etc. to 
the additional medication device (405) . This is very 
25 important, especially for portable apparatuses, since 
reduced energy consumption extends the time between the 
need for charging a power source of the apparatuses, like 
a battery, etc., prolongs the time where the apparatuses 
may be used and/or extends the life-time of a non- 
30 chargeable power source. 



Figure 6b illustrates communication between a medical 
device according to the present invention and other 
medical devices. Shown are a medical device (100) 
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according to the present invention, a CGM biosensor 
(601), a drug administration device (405), a schematic 
representation of additional medical device (s) (405), and 
a general base unit (620) • 

5 

The general base unit (620) comprises a display (621), a 
user interface and, preferably, wireless communication 
means/a wireless transceiver for collecting and/or 
exchange relevant data information from the other devices 

0 (601, 405) . The information may be viewed at the display 
(621) and stored at the base unit (620) and be 
transmitted to the medical device (100) using short-range 
communication means (617) when docking, fitting, 
clicking-on, screw-into, snap-with, etc, the medical 

5 device (100) and the base unit (620), as described 
earlier. Alternatively, the base unit (620) and the 
medical device (100) is provided with wireless 
communications means/a transceiver instead or in addition 
to the short-range means (617), as indicated by the arrow 

0 in parenthesis. 

The additional medical device (s) (405) may comprise a 
tablet dispenser, inhaler, a balance, body fluid measure 
device, drug administration device or in general other 
5 diabetes relevant data sources . 

In this way, an easy way of obtaining additional 
information from various other relevant devices is 
provided, 

0 

Figures 7a - 7c illustrate examples of various 
embodiments of the short-range communication means. 
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Figure 7a illustrates an embodiment of the short-range 
communication means adapted to communicate optically, 
Shown is an example of an embodiment of infrared (IR) 
coitoaunication means/transceivers. Shown are a receiver 

5 part (701) of the medical device part and a transmitter 
part (702) of an additional medical device. 
Alternatively, the medical device part and additional 
medical device is each provided with a receiver (701) and 
a transmitter (702) thereby enabling two-way 

0 communication. 

Figure 7b illustrates an embodiment of the short-range 
communication means adapted to communicate via an 
electrical switch. Shown is a cross-sectional view of an 

5 example of an embodiment of simple mechanical/electrical 
communication means in the form of switches . Shown are 
the communication switches of a medical device part (701) 
and of an additional medical device (702) . The 
communications switches (703; 703') of the medical part 

0 (701) have an electric connection between them when the 
medical device part and additional device (701; 702) is 
not docked, fitted onto, in an interrelated communication 
position, etc. When the two devices (701; 702) are 
brought together then a first switch/switch part (7 04) of 

5 the additional device (702) touches and moves the first 
switch/switch part (703) of the medical device part (701) 
thereby establishing an electronic connection between 
them (703, 704) and breaking the connection of 
switch/switch part (703) and (703M . During the same 

0 movement a second switch/switch part (704') of the 
additional device (702) touches the second switch/switch 
part (703') of the medical device part (701) thereby 
establishing an electronic connection. The breaking of 
the connection between the first switch/switch part (703) 
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and the second switch/switch part (703') may determine 
when communication, transfer of information, etc, may be 
initiated. 

5 The first (704) and second switch/switch part (704') of 
the second apparatus is preferably separated by an 
insulation layer (705) . 

Figure 7c illustrates an embodiment of the short-range 
10 communication means adapted to communicate via inductive 
communication. Shown is an example of an embodiment of 
simple inductive communication means where current 
induced in a resonance circuit is used to transfer 
information. Shown are a receiver part (701) of a medical 
15 device part and a transmitter part (702) of an additional 
medical device. Alternatively, the medical device part 
and the additional medical device is each provided with a 
receiver (701) and a transmitter (702) thereby enabling 
two-way communication. 
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Patent Claims: 



!• A portable medical device (100) for communication of 
5 medical data information comprising 

• a medical device part (101) 

o comprising a first processor (104) and first 

storage means (103), and 
o means (10 6) for executing one or more medical 
0 related functions, 

• a communication device part (102) 

o comprising a second processor (104M/ second 

storage means (103')/ and 
o communication means (105) , 
5 where the medical device part (101) and the communication 
device part (102) is connected allowing for exchange of 
data information according to a predetermined protocol, 
the exchange of data information is under the control of 
the medical device part (101) and where the 
0 functionalities of each device part otherwise is 
separated. 



2. A device according to claim 1, characterize 
d in that the predetermined protocol comprises the 
5 medical device part (101) acting as a master and the 
communication device part (102) acting as a slave where 
the exchange of information is done by the medical device 
part (101) polling the communication device part (102) • 

0 3, A device according to claims 1-2, character 
i z e d in that the medical device part (102) further 
comprises one or more of: 

• a user interface (201; 202), 

• at least one medical transducer (106) 
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• discrete and/or substantially continuously body 
fluid analysis means (106) , 

• drug administration means (106) , and 

• a short-range communication means (106') for 
exchanging data information with at least another 
medical device (405) . 



4. A device according to claim 3, characterize 
d in that the at least another medical device (405) is 

10 selected from the group of: 

a drug administration device (405) , 
a body fluid analyser (405), 
an insulin administration device (405) , 
a blood glucose monitor (BGM) (405; 601), 
15 ♦a continuous blood glucose monitor (CGM) (405; 601), 

an inhaler (405) , 
a tablet dispenser (405) , 
a lipid monitor (405) , 
a pulse monitor (405) , 
20 •a lancet device (405), 

a storage container (405), 
a balance (405) , 

and any other apparatus (405) adapted to measure at 
least one physiological parameter. 

25 

5. A device according to claims 1-4, character 
i z e d in that the device further comprises a power 
supply (203) supplying the communication device part 
(102) with power where the power supply may be turned on 

30 and off under the control of the medical device part 
(101) . 



6. A device according to claims 1-5, character 
i z e d in that said communication means (105) is 
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adapted to communicate according to the Bluetooth 
protocol • 

7. A device according to claims 1-6, character 
5 i z e d in that said communication means (105) are 

adapted to communicate information according to one or 
more of: 

• Radio frequency (RF) communication, 

• Infrared (IR) communication, 

10 • HTTP (Hyper Text Transmission Protocol) , 

• SHTTP (Secure Hyper Text Transmission Protocol) , 

• TCP/IP (Transmission Control Protocol/Internet 
Protocol) , 

• PPP (Point-to-Point) , 

15 • SSL (Secure Socket Layer) , 

• TLS (Transport Layer Security) , and 

• IrDA, 

8. A device according to claims 1-7, character 
20 i z e d in that said communication means (105) are 

adapted to communicate with a wireless access point/a 
mobile terminal (401) where the access point/the terminal 
(401) is adapted to communicate according to one or more 
of: 

25 • GSM (Global System for Mobile communication) , 

• GPRS (General Packet Radio System) , and 

• UMTS (Universal Mobile Telephone System) . 

9. A device according to claims 1-8, character 
30 i z e d in that the communication device part (101) is 

adapted to exchange data information with a central 
server (403) via a wireless network access point (401) . 
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10, System for supplying data from a portable medical 
device (100) to a third party, where the system is 
adapted to 

• automatically transmit data information from a 
5 portable medical device (100) to a central server 

(403) for storage in at least one database, 

• process said data information, in order to derive 
additional information, and 

• automatically transmit at least a part of the 
10 additional information to a predetermined third 

party. 

11, System according to claim 10, characterize 
d in that said processing is done at said server (403) 

15 and/or at said medical device (100) . 

12, System according to claims 10 - 11, character 
i z e d in that said data information comprises 
information representing one or more of: 

20 • at least one blood glucose value, 

• at least one value representing a body fluid level, 

• at least one physiological parameter, 

• amount and/or type of administered medication,. 

• amount and/or type of administered insulin, 
25 •a trend of a glucose or body fluid level, 

• a prediction of a glucose or body fluid level,. 

• times tamp in- or excluding date, 

• amount of food, 

• measurement of physical activity, 
30 • notification of appointment, 

• inventory logistics, and 

• body characteristics, 

• warnings, and 

• symptoms • 
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13. System according to claims 10 - 12, char.acter 
i z e d in that the system is adapted to transmit data 
information from a portable medical device (100) to a 

5 central server (403) according to the Bluetooth protocol 
to a wireless access point (401) connected via a network 
(503) to the central server (403) . 

14. System according to claims 10 - 13, character 
10 i z e d in that said third parties are one or more of: 

• at least one relative, 

• at least one parent, and 

• at least one medical professional. 



15 15. System according to claims 10 - 14, character 
i z e d in that the system is further adapted to 

• exchange information between the portable medical 
device (100) and another medical device (405) in 
order to retrieve relevant data information. 

20 

16. System for collecting data information from a number 
of portable devices (100) , where the system is adapted 
to : 

• generate data information in a portable device 
25 (100) , the data information relating to a clinical 

trial of a medical device and/or medical product, 

• automatically sending the data information from the 
portable device (100) to a central server (403) for 
storage in a database, 

30 • process said data information. 



17. A method of communication of medical data information 
between a medical device part (101) 
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o comprising a first processor (104) and first 

storage means (103), and 
o means (106) for executing one or more medical 
related functions, 
5 and a communication device part (102) 

o comprising a second processor (104M/ second 

storage means (103'' ) , and 
o communication means (105), 
where the medical device part (101) and the communication 
10 device part (102) exchanges data information according to 
a predetermined protocol, the exchange of data 
information is under the control of the medical device 
part (101) and where the functionalities of each device 
part otherwise is separated. 

15 

18. A method according to claim 17, characteri z 
e d in that the predetermined protocol comprises the 
medical device part (101) acting as a master and the 
communication device part (102) acting as a slave where 

2 0 the exchange of information is done by the medical device 
part (101) polling the communication device part (102) . 

19. A method according to claims 17-18, char act e 
r i z e d in that the medical device part (102) further 

25 comprises one or more of: 

• a user interface (201; 202), 

• at least one medical transducer (106) 

• discrete and/or substantially continuously body 
fluid analysis means (106) , 

30 • drug administration means (10 6) , and 

• a short-range communication means (106' ) for 
exchanging data information with at least another 
medical device (405) . 
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20, A method according to claim 19, characteri z 
e d in that the at least another medical device (405) is 
selected from the group of: 

• a drug administration device (405) , 
5 •a body fluid analyser (405) , 

• an insulin administration device (405) , 

• a blood glucose monitor (BGM) (405/ 601), 

• a continuous blood glucose monitor (CGM) (405; 601) , 

• an inhaler (405) , 

10 •a tablet dispenser (405) , 

• a lipid monitor (405) , 

• a pulse monitor (405) , 

• a lancet device (405) , 

• a storage container (405) , 
15 •a balance (405) , 

• and any other apparatus (405) adapted to measure at 
least one physiological parameter, 

21. A method according to claims 17 - 20, characte 
20 rized in that the method further comprises 

controlling a power supply (203) by the medical device 
part (101), where the power supply supplies the 
communication device part (102) with power. 

25 22. A method according to claims 17-21, characte 
rized in that said communication means (105) 
communicates according to the Bluetooth protocol. 

23. A method according to claims 17-22, characte 
30 rized in that said communication means (105) 
communicates information according to one or more of: 

• Radio frequency (RF) communication, 

• Infrared (IR) communication, 

• HTTP (Hyper Text Transmission Protocol) , 
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• SHTTP (Secure Hyper Text Transmission Protocol), 

• TCP/IP (Transmission Control Protocol/Internet 
Protocol) f 

• PPP (Point-to-Point) , 

• SSL (Secure Socket Layer) , 

• TLS (Transport Layer Security) , and 

• IrDA, 



24. A method according to claims 17 - 23, characte 
10 r i z e d in that said communication means (105) 
communicates with a wireless access point/a mobile 
terminal (401) where the access point/the terminal (401) 
communicates according to one or more of: 

• GSM (Global System for Mobile communication) , 
15 • GPRS (General Packet Radio System) , and 

• XJMTS (Universal Mobile Telephone System) • 



25. A method according to claims 17 - 14, characte 
r i z e d in that the communication device part (101) 
20 exchanges data information with a central server (403) 
via a wireless network access point (401) . 



26, Method of supplying data from a portable medical 
device (100) to a third party, the method comprising the 
25 steps of: 

• automatically transmitting data information from a 
portable medical device (100) to a central server 
(403) for storage in at least one database, 

• processing said data information, in order to derive 
30 additional information, and 

• automatically transmitting at least a part of the 
additional information to a predetermined third 
party (402; 404) , 
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27. Method according to claim 26, characterize 
d in that said processing is done at said server (403) 
and/or at said medical device (100) . 

5 28. Method according to claims 26-27, character 
i z e d in that said data information comprises 
information representing one or more of: 

• at least one blood glucose value, 

• at least one value representing a body fluid level, 
10 • at least one physiological parameter, 

• amount and/or type of administered medication, 

• amount and/or type of administered insulin, 

• a trend of a glucose or body fluid level, 

• a prediction of a glucose or body fluid level, 
15 • timestamp in- or excluding date, 

• amount of food, 

• measurement of physical activity, 

• notification of appointment, 

• inventory logistics, and 
20 • body characteristics. 

• warnings, and 

• symptoms . 



29. Method according to claims 26-28, character 
25 i z e d in that said step of transmitting data 

information from a portable medical device (100) to a 
central server (403) is done by transmitting said data 
information according to the Bluetooth protocol to a 
wireless access point (401) connected via a network (503) 
30 to the central server (403) . 

30. Method according to claims 26 - 29, character 
i z e d in that said third parties (402; 404) are one or 
more of: 



wo 03/015838 



PCT/DK02/00529 



54 

• at least one relative, 

• at least one parent, and 

• at least one medical professional, 

31, Method according to claims 26 - 30, character 
i z e d in that said method further comprises the step 
of: 

• communicating between the portable medical device 
(100) and another medical device (405) in order to 
retrieve relevant data information. 

32 . Method of collecting data information from a number 
of portable devices (100; 405; 601;), the method 
comprising the steps of: 

• generating data information in a portable device 
(100; 405; 601), the data information relating to a 
clinical trial of a predetermined medical product 
and/or device, 

• automatically sending the data information from the 
portable device (100) to a central server (403) for 
storage in a database, 

• processing said data information. 
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